scientifically by Gulliver [19] , whose classical experiments kaid the foundation of our knowledge of this subject. He performed;-eleven experiments on dogs and rabbits, in five of which he divided the patella transversely together with its aponeurosis, and in the other six divided the bone only, leaving the aponeurosis intact. In the five in which the aponeurosis was divided there was separation of the fragments, and only fibrous union resulted. In the six in which the bone only was divided there was no.separation of the fragments, and firm union was the result in all. The union was bony in five of these cases, but in one patella, removed only twenty-seven days after the experiment, there was short ligamentous union only, and no new osseous tissue had appeared. Amongst Gulliver's conclusions we find the following: " Osseous union is simply the effect of immovable coaptation of the fragments, the provision for which, in certain forms of fracture, is the integrity of the aponeurosis in front of the bone." Gulliver, therefore, so long ago as 1837, only just failed to grasp fully the pathology of the failure of bony union in most of these cases. He knew that the rupture of the aponeurosis was the primary cause, but missed the fact, observed and pointed out by Macewen [29] , nearly fifty years later, that the aponeurosis does not give way opposite the seat of fracture, with the result that the fringe attached to one part, generally the upper, falls between the fragments.
Macewen's clinical observations established the fact that the interposition of the prapatellar fibrous structures between the fragments was the cause of failure of bony union, and his deductions from his observations drew a picture of the pathology of transverse fracture of the patella which has been amply borne out by later observations made with greater facilities. *Since the introduction of the X-rays further proof has been forthcominig, and the recognition of transverse fractures, without any separation of the fraaments, which could not be diagnosed 69i with certainty before the days of skiagraphy, has furnished additional evidence of the truth of Macewen's statements. From the ease with which such fractures can be missed, and the frequency with which they are found when specially looked for, one is led to infer that before the introduction of the X-rays many cases without separation of the fragments were not diagnosed at all, or only after a further trauma had "completed" the fracture. Support is given to this view by the following: Malgaigne [34] described the case of a man who, several years earlier, broke his left patella, and in February, 1839, fell and broke the union. In March, 1839, he died, and at the post-mortem examination it was found that the right patella had also been broken and united by bone. This fracture of the right patella had not been suspected during life, and Malgaigne's drawings [35] show how close the union was. Again, Broca [8] [9] , described a case of fracture of the patella by direct violence, in which the fragments were held together for fourteen days, when a false step and the slight muscular exertion necessary to prevent a fall led to tearing of the aponeurosis and separation of the fragments. Broca also quotes two similar cases reported by Malgaigne. In one of them a medical man received a violent blow on the knee from the wheel of a carriage and continued to walk; but the next day, whilst descending a staircase he slipped, made an effort to recover himself, and the fracture was " completed." In the second case a woman, who had a violent contusion on the knee, continued to walk, and at the end of a month, whilst making a slight exertion, separated the fragments.
Broca's case is of special interest, in that there was positive proof that the first fall really did lead to a fracture of the patella by direct violence, for, at the subsequent operation, it was found that the lower fragment was split into two halves, the strain at a later date having caused separation at the site of the transverse fracture.
In 1887 Macewen [30] himself related an interesting case. A young medical man received an injury to his knee in a football match. He could, however, walk without much difficulty. On examining his patella no line of fracture could be found. Still, osseous crepitus was detected on lateral movement. The patient went about with a bandage applied for three weeks. Firm, bony union took place. Macewen first saw the limb some years later, when there was only a transverse ridge on the patella to mark the seat of the former fracture. After describing this case, Macewen expresses the opinion that " it is highly probable that those specimens which are occasionally seen of osseous union after transverse fracture of the patella have been obtained from patelle which were fractured without accompanying rupture of the praapatellar ligamentous structures," an opinion which has been endorsed since the introduction of the X-rays, and the frequency of the occurrence of such fractures has become more apparent. I would here mention a case reported by Vallas [53] , in 1889, in which a man fractured his patella by direct violence and became-unconscious. He therefore made no attempt toa rise, and there was no separation of the fragments. No operation was performed. In 1905 the same man died from Ludwig's angina, and the patella was obtained. It was described by Vallas [54] , and it was impossible to find a solution of continuity, either by direct examination or by the X-rays.
Since the use of X-rays has become more of a routine measure in cases of possible fracture a few further remarkable cases have been reported, the most striking being three described by Wegner [57] , who, by employing the X-rays systematically in all cases of injury, was able to demonstrate some cases of fracture of the patella which had not been diagnosed before. Since they were the first cases of this nature which had been clearly described and demonstrated by skiagrams, I venture to quote them rather fully, especially as at present they are only on record in the German language. They are of the greatest interest when studied with some cases of my own which, as far as I have been able to find, are the only other similar cases clearly demonstrated. In Wegner's first case a man, aged 35, slipped and wricked his knee. He did not fall, and after walkirng about twenty paces in considerable pain he was driven home. His medical attendant diagnosed an internal derangement, and treated it for four weeks with fixation and then adopted massage. Two months after the accident the patient returned to light work, but had to abandon it, and four months after the accident he went to hospital. There was some atrophy of the thigh muscles, but the patella could be easily moved, was not enlarged nor uneven, and movements in the knee were free and without grating. A skiagram revealed a transverse fracture of the patella, and the plate which Wegner publishes shows that there was practically no separation of the fragments. With massage and exercises the muscles were restored and a good result was obtained.
The second case was that of a workman, aged 41, who is stated to have fallen on his left knee as he was carrying a chest of drawers downstairs, thinking he had only one instead of two stairs\ to go down. He walked home in spite of acute pain in the knee, stayed in bed for one day, and then went a twelve minutes' walk without stick or. other-help to see, his medical man, having to ascend two steps to get to the house. He walked home again alone. He was admitted to hospital three days after the injury. The effusion which was present disappeared after four weeks' compression, but on account of pain on the inside of the knee a further examination was made, and it was decided that the patient had a loose body in his joint. A skiagram, which Wegner publishes, was taken to decide this point, when it was found that the patient had also a transverse fracture of the patella, with practically no separation of the fragments, although a careful examination had failed to detect any pain at the site of the fracture or any crack or separate mobility of the fragments. The patient had had no difficulty in extending the limb or raising it from the splint. The loose body was removed and the patient made an uninterrupted recovery. Bony union occurred, and on the X-ray plate, with the exception of a small ridge on the anterior surface of the patella, Wegner states that there was no trace of injury.
The third case reported by Wegner is that of a workman, aged 44, who struck his right knee against the rung of a ladder which he was ascending. He felt a crack, but, in spite of acute pain, went a seven minutes' walk and ascended three storeys to his room, descended again to see the surgeon, again ascended, and two days later, on the advice of his medical man, went to hospital, again descending the three storeys alone. With the exception of a slight bruising of the soft parts at the sides and in front of the patella there was no sign of injury, and no sign of fracture of the patella, though this was specially looked for. A skiagram, which Wegner reproduces, shows the presence of a transverse fracture of the patella near its middle, without separation of the fragments. Treatment consisted of enclosure in plaster of Paris for six weeks, after which massage and exercises were employed. Convalescence was uninterrupted, and after three months Wegner states that no signs of a fracture could be detected by the X-rays.
In 1900 Barker [2, 3] showed a somewhat simnilar case at a meeting of the Clinical Society. This was a case of fracture by direct violence, with no palpable displacement, which was discovered by the aid of the X-rays. The plate which was published, however, shows a separation of about a third of an inch, which is much more than in Wegner's cases or my own. Cauthier [10] reported a case of transverse fracture of the patella due to direct violence, without appreciable separation of the fragments, in which it was not until the man had been under treatment for eight days that a fracture was diagnosed. Cases which fall into the same category have been mentioned also by Theim [49] , Mayer [38] , Doberauer [16] , Smith [47] , and Humblet [22] . Tresoret [51, 52] has also reported a case of fracture by direct violence which should be included amongst those we are. considering, for though the man went about his usual work in the field, walked 2 km. directly after the accident, and 13 km. the next day, he did not seek advice for more than two months afterwards, yet the union between the fragments was so narrow that it only measured some lines in breadth. Blackham [7] has reported a case where the lower tip of the patella was broken off, without the fragment being separated from the main part of the bone; and Bennett [6] showed, at a meeting of the Dublin Pathological Society, a specimen obtained from the dissecting room in which the same thing had occurred, though there was no history to the case. In Scudder's book [46] there is a tracing of an X-ray plate of a similar fracture. In these cases of fracture of the tip of the patella the line of fracture is extra-articular, and separation of the fragments seldom takes place, since at this point the bone lies in the thick and strong ligamentum patellk. They have been fully described by Rodiger [45] . Such fractures are very rare, and of but little importance compared with transverse fractures throngh the body of the patella without separation of the fragments. The fractures of the tip of the bone get well without treatment; whereas in fractures through the body of the patella there is danger of some slight muscular exertion at a later date leading to separation of the fragments. Moreover, the joint being involved makes the injury a more serious one.
An extraordinary variety of transverse fracture of the patella is referred to by Reichel [43] and Magruder [32] , in which the fracture is incomplete, not involving the cartilage. I have never seen a skiagram of such a case, which, of course, could not be diagnosed without the use of the X-rays, and there do not seem to be any published. Such cases would be very like cases of incomplete fracture of the olecranron, which I have described elsewhere [24, 25] , but if an incomplete fracture of the patella does occur, it is much more remarkable than a similar injury to the olecranon. It must be remembered, however, that it is easy for the fracture to appear incomplete in a skiagram when the fissure does really extend through the whole thickness of the bone, and a careful examination with the screen should be made before the plate is exposed in order to avoid the chance of this error being made. Now it is, of course, well known that cases of fracture of the patella from direct violence often do not result in much, if any, separation of the fragments. These fractures may be of any nature and the line of fracture may be in any direction. They are often comminuted, sometimes vertical, and in many cases transverse. It is not a matter for surprise, therefore, to find no diastasis in transverse fractures of the patella if due to direct violence, as in Wegner's last two cases, and in other cases which have been quoted.
As in many ways a fairly typical example, I will mention a case which occurred in the practice of the Middlesex Hospital. Case I.-The patient, an able-bodied man, aged 28, was descending some steps into the street on May 26, 1909, when he slipped and fell on his left knee. He got up without help, and walked half a mile without stick or aid of any kind. On attempting to walk again, after resting for half an hour, he had much pain in the knee, and had to obtain the help of a friend to walk about a quarter of a mile to the hospital. He was seen by one of the resident officers, who transferred him to the out-patient department as a case of "traumatic synovitis" of the knee. The surgeon who saw him suspected the possibility of a, fracture of the patella, and recommended him for admission. The patient could move the knee freely, there was no palpable separation of the fragments, transverse, but the bone being slightly comminuted. There was considerable effusion into the joint, and the patient was kept in bed for a few days, after which he had a light removable plaster-of-Paris splint applied, and went to the convalescent home. There massage and passive movements were carried out daily, and convalescence was uninterrupted. Bony union occurred, as the accompanying skiagram, taken on December 20, 1909 ( fig. 2 ), shows, and the man recovered with a strong knee and perfect movement.
This case, as~~Ihave said, is fairly typical and by no means uncommon, though, like many similar cases, it presented some difficulty in diagnosis. But the next three cases I will describe were much more remarkable, and of the greatest pathological, as well as clinical, interest, for the fractures were caused in each case, as in Wegner's first case, by indirect violence-that is, by muscular contraction breaking the patella across the lower end of the femur-the well-named " tear fracture " of the patella.
Case II.-The patient, a man, aged 43, a driver of a horse tramcar, was descending the stairs to open the door to some visitors on the evening of January 15, 1909 , when he caught the heel of his boot on the edge of a stair. He stumbled, but with an effort recovered his balance. He noticed a slight pain in the right knee, but did not pay any attention to it, finished his descent of the stairs and returned to his room, mounting two storeys. Next morning he noticed that his knee was rather swollen, but went to work. Owing to some pain and weakness in the joint he came, later in the day, to the hospital. He walked in with a slight limp, and, on examination, it was found that there was a little effusion into the joint, but otherwise no sign of any injury. The history being very suggestive of a fracture of the patella, particular attentio-n was paid to the signs of this injury, and he was seen by several members of the hospital staff TheIe was no crepitus, no local tenderness, no cleft to be felt, no interference with movemeift (apart from what would-be accounted for by the effusion alone), and no loss of the power of extending the leg. A radiogram, however, revealed the presence of a transverse fracture of the patella, without separation of the fragments (fig. 3 ). The patient was kept at rest in bed for a few days when a light removable plaster-of-Paris splint was applied, and he was sent to the convalescent home, where he had massagre and exercises daily, getting about during the rest of the day with his splint on. Convalescence was uninterrupted, and bony union the result (fig. 4 , from a skiagram taken on February 14, 1910 ).
This last case was demonstrated at a meeting of the Middlesex Hospital Medical Society on March 25, 1909 , and the importance of being on the look-out for such an obscure injury was emphasized. It was somewhat alarming, a few weeks later, when a house surgeon informed me that he had filled the last surgical bed with a traumatic synovitis of the knee, because he suspected that it might turn out to be a case of a similar fracture to the one I have described. However, my fears that the wards would be filled with cases of suspected fracture were not justified, for the case turned out to be a transverse fracture of the patella, without separation of the fragments. The history of the case is as follows: Case III.-The patient, a barmaid, aged 29, was turning round quickly in a stooping position when she felt a pain in the left knee like "something stretching." The pain increased, so she went to get some camphorated oil, her panacea for all ills, to obtain which she ascended three flights of stairs. She then returned to her work at the bar, but as the knee got more painful she sent for a medical man, who referred her to the hospital. She was admitted to The Queen's Ward on April 14, 1909 , the day of the accident, under Sir Alfred Pearce Gould, who, knowing I was interested in these cases, kindly transferred the patient to my care, and I am indebted to him for permission to publish the case. There was good power of extension of the leg; no line of fracture could be felt; there was no local tenderness, no crepitus, and but little effusion into the joint. A radiogram ( fig. 5 ) showed a transverse fracture of the patella, without separation of the fragments. After a few days' rest in bed a light removable plaster-of-Paris splint was applied, and she was sent to the convalescent home, where massage and passive and active movements were carried out daily. Convalescence was uninterrupted, and the result'was excellent, bony' union occurring, as the accompanying plate shows ( fig. 6 , from a skiagram taken on September 5, 1909) . Case IV.-The remaining case was that of a carman, aged 31. He was descending some stairs on February 7, 1910, to deliver a parcel, when he slipped and fell downstairs, failing to recover himself. He did not fall on his knee, but his leg was bent under him. He got up, went upstairs again, mounted his van, and drove back to the depot. He got off his van without help. The knee, later in the day, became painful, so he drove round to the hospital and walked in. The case was diagnosed as one of synovitis of the knee, a back splint was applied, and the patient instructed to attend as an out-patient. The next day he remained indoors, but the following day (February 9) he called at the hospital again, when the casualty surgical officer, Mr. C. H. S. Webb, ordered a skiagram to be taken (fig. 7 ), and it was found that there was a transverse fracture of the patella, without separation of the fragments. In this case, as in the others, there was no local tenderness, no crepitus, and no separation of the fragments to be felt. The power of extending the leg was quite strong. The same treatment was adopted as in the other cases, and the result was excellent, bony union being obtained ( fig. 8 , from a skiagram taken on July 18, 1910). The problem of the satisfactory treatment of fractures of the lower limb in hospital is no easy one; for if they are to be treated by massage and exercises, these cannot be carried out for a sufficient length of time in the wards owing to the great demands on the beds, so that some splint has to be applied while they are being treated as out-patients, with the result that stiffness in the neighbouring joints and adhesions at the site of fracture are but too common. At the Middlesex Hospital a serious attempt has been made to deal with this difficult problem, and we are fortunate in having at our Convalescent Home a most able and enthusiastic matron who takes the greatest interest in these cases, and supervises treatment by massage and exercises, which is carried out by nurses skilled in massage after the patients are fit to be discharged from the wards of the hospital.
All the cases of fracture of the patella which I have described were, after a few days' stay in bed, transferred from the Hospital to the Convalescent Home, where massage and movements were carried out daily. In all the cases, recovery was absolutely complete-in fact, a perfectly sound limb was the result, and the patients were fit to return to their occupations within three months of the date of the injury.
In every instance the union was bony. Unless great care be taken to make the exposure to the X-rays in the exact line of fracture, it is quite possible for a plate to appear to show bony union when none is present. In all my cases the patella was most carefully examined through the fluorescent screen before the exposure of the plate, to make absolutely certain that no cleft between the fragments was still visible.
The cases are extremely interesting in many ways. First, they are of great pathological interest, for they bear out very clearly the statements of Macewen with regard to the mode of production of a transverse fracture of the patella by indirect violence. As Macewen [31] stated, " the fibrous and aponeurotic tissues lying in front of the patella are more elastic than the bone. By muscular action the bone snaps and retracts, and the fibrous and aponeurotic tissues over it still holding, they bridge the interspace between the two fragments. If the contraction continues, the aponeurotic and fibrous tissues become overstretched and lose their resiliency. Finally, if the force be great enough, the bridge gives way .
The clinical interest of these cases is enormous, and their importance cannot be exaggerated. The fact that the patients walked without much difficulty is remarkable in itself, though it is often possible if there be no separation of the fragments. Still, it must be remembered that patients can walk even when there is an obvious fracture of the patella, with marked separation of the fragments. Jessop [23] , for example, reported the case of a bargee who broke his patella clean across, tied a handker-chief round the knee, but never lay up or received any treatment at all. Dubrueil [17] also relates how a man fractured his patella and was able to walk forward to his home. Later, he re-fractured it, and was again able to walk. Martin [37] has a,so reported a similar case; while Carl Beck [4] mentions that in his experience patients, in spite of appreciable diastasis, were able to walk considerable distances without apparent discomfort. The fact that a patient walks in to see the surgeon should not, therefore, lead him to exclude the likelihood of a fracture of the patella having occurred.
From a study of these cases without separation it will be realized that the diagnosis 'may be extremely difficult, and that an absolutely certain diagnosis may be impossible without the aid of the X-rays. This fact has been rather neglected in most text-books, though recently attention has been called to it in some American and German works. Besides those writers which have already been referred to, these cases of fracture without separation of fragments have been mentioned specially by Reichel L44], Konig [26] , Magruder [33] , and Heineck [21] the last named stating that they often escape recognition. But even in the latest work by Cotton [13] , it is stated that " tear fractures" always lead to separation of 'the fragments. This is shown to be a misstatement by Wegner's first case, and by my three cases.
The difficulties of diagnosis being proved, the question arises whether neglect to recognize cases of this character is of great importance.
Undoubtedly it is. If these cases are treated as simple contusions or sprains, and the patients are allowed to go about and return to their ordinary work when the swelling has subsided, separation of the fragments is likely to occur, and the fracture may be very easily converted from one which will get quite well with rest and care into one requiring operative treatment to ensure a satisfactory result. The case reported by Broca, and Malgaigne's cases which he refers to, all of which I have already described, are good examples of the dangers to which these patients are exposed. It is essential, then, in injuries to the knee, or any other part, to have a skiagram taken of all cases in which there is the slightest possibility of fracture. In fact the X-rays, by the revelations they have made, have proved the importance of having a plate taken in all injuries of the joints, and there can be little doubt that many cases diagnosed as sprains are really associated with fracture. The medico-legal importance of these cases can hardly be over-estimated, for if the patient obtain a skiagram elsewhere, which shows a fracture, when the surgeon has assured him that there is none, the consequences are -likely to be extremely unpleasant, if not disastrous, for the surgeon. While not in any way wishing to discourage the most careful manual examination of cases of injury, the fact must be recognized that manual examination, however carefully carried out, will fail to demonstrate some bone lesions which only the X-rays will reveal. By the systematic use of the X-rays obscure injuries will be revealed, and much needless suffering and inconvenience prevented.
The next aspect of these cases to which I will direct attention is the process of repair and the importance of obtaining bony union. The average length of treatment in my cases was about three months, when the patients returned to full work. Skiagrams were frequently taken to make sure that no separation of the fragments was taking place. The new bone does not throw a clear shadow for some months after it is laid down, and it is not possible to be sure that bony union has occurred until five or six months after the injury. I attach great importance to obtaining bony union in these cases, for even a short fibrous union is liable to stretch, an occurrence attended by some disability, not to say many dangers. Not the least of these dangers is the liability to re-fracture of the patella or rupture of the ligamentum patellke. It is a pity to my mind that cases of fracture of the patella, including even those which have been submitted to operation, are not more carefully followed up and skiagraphed to see whether bony union has resulted; and Stimson [48] has stated that, even in operation cases, the union, which was so close that no independent mobility could be recognized, has sometimes been found to be fibrous, while in some bony union has taken place only in the posterior half or three-quarters.
It has been maintained that fibrous union was as good as, or even better than, bony. Hamilton [20] , for instance, stated that a fibrous band, with only I in. or i in. separation, was as useful as bony; whilst many writers contended that because the bone, and not the fibrous union, often breaks in re-fracture, bony union has no advantage over a close fibrous union. Such was maintained by Morris [40] , Despres [14, 15] , Wagner [55] , and Murray [41] , amongst others; but these surgeons were probably not aware of the fact that re-fracture was more common after non-operative than after operative treatment, and that it was the fibrous union and consequent lengthening of the patella which predisposed to re-fracture.
That fibrous union of a fractured patella does seriously impair the stability of the knee-joint must now be undoubted. Re-fracture is much more frequent in the patella than in any other bone--Lauper [27], Thiem [50] , Corner [11, 12] ; and more common after massage and other forms of non-operative treatment (when the union is generally fibrous) than after open operative treatment (when the union is probably bony) -Alessandri [1] , Gibbon [18] , Meyers [39] , Powers [42] , Begouin and Auderodias [5] . Not only does a fibrously united patella increase the liability to re-fracture, but the whole extensor arc is weakened, the joint being uncertain and unreliable, which leads to frequent falls if the patients return to their usual occupations and habits of life. There is evidence of this in the frequency with which other injuries occur-for example, rupture of the ligamentum patelle. In 140 cases of rupture of the ligamentum patellae, Walker [56] , found that previous fracture of the patella had been an aetiological factor seventeen times. Although bony union presents but slight advantages over a close fibrous union so far as immediate results show, when the future history of the limb is taken into account the advantages are much greater.
The period of treatment in my own cases might possibly have been cut down slightly, but, for the reasons I have stated, I was particularly anxious to make sure of a sound bony union. There has been great keenness on the part of surgeons to cut down the length of treatment of fractures of the patella after suture of the fragments, but I cannot help thinking that this has been rather overdone. Cases of re-fracture after wiring are too common, and since they generally occur during the first few months after operation it looks as if too great a risk were being taken in allowing these patients so much freedom of the limb; some support, such as a bandage or even some check apparatus, such as that described by Howard Marsh [36] , would seem advisable to prevent extreme flexion for the first week or so after getting about. No doubt, however, many wonderful cases have been reported; for instance, one recorded by Lucas-Championniere [28] , where a clown was able to return to his occupation, involving the turning of somersaults, within two months after operation.
In bringing the subject of transverse fracture of the patella, without separation of the fragments, under notice, I thought it would give food for thought in many ways: pathologically the cases are interesting; the clinical picture is most striking and teaches us to hesitate very much before giving a definite diagnosis of a bone lesion without the help of the X-rays; and, historically, in accounting for probably most of the cases of bony union which were recovered from the post-mortem and dissecting rooms beforethe days when wiring was the usual treatment.
By far the most important point for the surgeon is the difficulty of diagnosis, and he must now realize that he is absolutely dependent on the X-rays in such cases. With regard to the frequency with which these cases occur it is difficult to speak with certainty, and until it is the rule to examine all injuries of joints with the X-rays we cannot say how many of these cases are being missed at the present time. The cases I have described occurred in the practice of the Middlesex Hospital in a period of thirteen months, during which time we treated in all twenty cases of fracture of the patella. Failure in diagnosis may not only involve the surgeon in a suit for damages, but if the character of the injury be not realized by somebody else an unusual strain may lead to great hardship for the patient, owing to separation of the fragments and the necessity of an operation which would otherwise have been unnecessary.
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Mr. JONATHAN HUTCHINSON showed skiagrams of two cases bearing upon the subject of the paper, in which he had long been interested. The slides both showed a form of fracture of the patella which could not be diagnosed without the aid of the X-rays. In one case only the tip had broken off; it appeared as if it had been cut off with a chisel. The next slide showed a form which Mr. Johnson had not referred to, where there was a double transverse crack through the patella, without the least separation between the three fragments. The correct diagnosis might perhaps be occasionally made by the detection of the slight groove. He thought Mr. Johnson would agree that that was the only sign, apart from the tenderness and slight bruising, which pointed towards the diagnosis of fracture. He agreed with all Mr. Johnson said in his paper, except his last conclusion as to wiring. If two fairly thick silver wires were put in, the patella was stronger than before the accident, and if such a patella broke again it must have been due to some very violent cause, such as a fall in getting out of a tramcar, as he had known to happen in one case he had wired some two or three months before. He had operated again, removed the ruptured wires, and inserted fresh ones with complete success. If only one silver wire were put in it might give way on slight provocation, but the second wire was a safeguard. He had seen a case in which a single wire snapped a few months after its insertion, whilst the patient was dancing. The wire cut through and the fragments separated. As a rule, if a double wire had been inserted, the patient might safely be allowed to bend the knee within three weeks of the operation. That was the only point upon which he differed from the views expressed by Mr. Johnson in his admirable paper.
JA-15b
Mr. BRUCE CLARKE congratulated Mr. Johnson on bringing forward cases to show that there were many fractures which had not been thought of in connexion with the patella. Some years ago he had a man under his care who had fallen on his knee, and he (Mr. Bruce Clarke) did not know he had fractured it until he opened the joint. He seemed to have a loose cartilage. An incision was therefore made, and a piece of cartilage found loose which had been knocked off the under side of the patella, whichi was cracked across, but there was no separation of the fragments, and he saw the man some months later with sound union of the bone. He had no doubt it was the kind of fracture which Mr. Johnson had described. That might have been discoverable by X-rays, but in no other way. The case confirmed Mr. Johnson's cantentions.
The PRESIDENT (Mr. Rickman J. Godlee) asked what lhappened when those cases were examined-could the fragments be moved from side to side, or did attempted movement elicit pain? He had a skiagram of a person wrho had a gumma in her patella and fractured it. It was very difficult to know whether the fractures were due to direct violence or not, as the histories given were often not dependable.
Mr. JOHNSON, in reply, expressed his great gratification at the reception of his paper. Mr. Hutchinson's remarks had interested him, but he feared without convincing him. If tension were put upon sutures in any part of the body the result was absorption of the tissues, and consequently the suture became loose. He did not see any reason why the patella should be regarded as an exception. He wished it to be clearly understood that he had not argued in any way against the employment of a suture in cases of fracture of the patella when there was separation of the fragments, but felt that there was good reason for advising a little more caution in the after-treatment of these cases. Of the two skiagrams shown by Mr. Hutchinson one was a fracture of the lower tip of the patella--a variety of fracture wlhich was often extraarticular, and had been described by Blackham, Rodiger and others-while the other was not a very rare injury, since, from its character, it was probablv caused by direct violence, though Mr. Hutchinson could not state wbether this was so or not. The case mentioned by Mr. Bruce Clarke was extremely interesting. Here, again, since there was a small piece broken off the patella as well as a transverse fracture, the injury was probably caused by direct violence. The special interest of the case was its resemblance to the second case of Wegner's which was described in the paper. With regard to the President's remarks about the difficulty of deciding, from the patient's account, whether a fracture was caused by direct or indirect violence, Mr. Johnson agreed that it was often impossible. It was only in those cases in which the patients did not fall at all and did not receive any direct blow on the knee that it could be stated with absolute certainty that the injury was not due to direct violence. Though in the cases related fracture of the patella was suspected, there was no definite sign of this injury, though the knees were most carefully examined-sometimes by more than one member of the hospital staff.
